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CLAIMS 



(57) [Claim(s)] 

1. {R' a (CebLal-b) 1-a} x (Fel-zCoz) 100-x-y-wByMw (However, except for Ce 
and La, the rare earth elements which include Y at least one sort of R' ) 
5. 5<=x<10, 2<=y<15, 0<=z<=0. 7, 0< w<=10, 0. 80<=a<=l. 00, 0<=b<=l, and M 
are a permanent magnet which consists of at least one sort of Ti, V, and 
Cr, and consists of a mixed phase of a microcrystal phase, or a 
microcrystal and an amorphous phase. 

2. Permanent magnet of application for patent which is ribbon gestalt 
given in the 1st term of range. 

3. The 1st term of Patent Law manufactured by annealing of high-speed 
quenching and after that, or permanent magnet given in the 2nd term. 

4. Permanent magnet which carried out powder compacting of powder of 
said presentation and organization in permanent magnet of application 
for patent given in the 1st term of range. 

5. Permanent magnet which carried out after [ grinding ] powder 
compacting of ribbon of said presentation and organization in permanent 
magnet of application for patent given in the 1st term of range. 

6. Permanent magnet given in any 1 term from the 1st term of range of 
application for patent in which 95% or more magnetization is possible in 
low magnetic field of about 20 kOe(s) to the 5th term. 

7. Permanent magnet given in any 1 term from the 1st term of range of 
application for patent whose x is 6<=x<10 to the 6th term. 

8. Permanent magnet given in any 1 term from the 1st term of range of 
application for patent whose y is 4<=y<=12 and whose w is 2<=w<=10 to 
the 7th term. 

9. Permanent magnet given in any 1 term from the 1st term of range of 
application for patent whose coercive force (iHc) is 7 or more kOes to 
the 8th term. 

10. The permanent magnet of an application for patent given in the 7th 



terra of the range with which it is magnets other than a bond magnet, and 
maximum energy product (BH) max exceeds 8MG0e (s) . 

11. {R' a (CebLal-b) 1-a} x (Fel-zCoz) 100-x-y-wByMw (However, except for 
Ce and La, the rare earth elements which include Y at least one sort of 
R') 5. 5<=x<10, 2<=y<15, 0<=z<=0. 7, 0< w<=10, 0. 80<=a<=l. 00, 0<=b<=l, and 
M are the permanent magnet which used as the bond magnet the powder 
which consists of at least one sort of Ti, V, and Cr, and consists of a 
mixed phase of a microcrystal phase, or a microcrystal and an amorphous 
phase. 

12. {R' a (CebLal-b) 1-a} x (Fel-zCoz) 100-x-y-wByMw (However, except for 
Ce and La, the rare earth elements which include Y at least one sort of 
R') 5. 5<=x<10, 2<=y<15, 0<=z<=0. 7, 0< w<=10, 0. 80<=a<=l. 00, 0<=b<=l, and 
M are the manufacture approach of the permanent magnet which anneals the 
alloy molten metal which consists of at least one sort of Ti, V, and Cr 
after high-speed quenching in a 300-900-degree C temperature requirement. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

This invention obtains the homogeneous and stable magnet engine 
performance by considering as the magnet which has the magnet property 
which was excellent by carrying out the rapid solidification of the 
alloy molten metal of a Fe-R-B system (R is the same the following which 
is the rare earth elements containing Y) , and a Fe-Co-R-B system about 
the aperiodic compass used for various electrical machinery and 
apparatus etc. especially the quenching magnet of the alloy system 
containing rare earth elements, and its process, and annealing the 
magnet after rapid solidification under specific conditions further. 



In addition, in this specification, at least one sort and R' show at 
least one sort in the rare earth elements in which R includes Y except 
for Ce and La as a claim among the rare earth elements in which R 
includes Y. 

[Description of the Prior Art] 

Although the thing of 32MG0e is mass-produced as an energy product with 
the Sm-Co system magnet by powder-metallurgy processing as a rare earth 
magnet which has high performance, Sm and Co have the fault that a raw 
material price is high. Rare earth elements with a small atomic weight, 
for example, a cerium and a praseodymium, and neodymium are in abundance 
rather than samarium in rare earth, and a price is cheap. Moreover, Fe 
is cheap. 

Then, a Nd-Fe-B system magnet is developed in recent years, and what a 
sintered magnet depends on a high-speed quenching method by JP, 60-9852, A 
again is described by JP, 59-46008, A. 

Although the powder metallurgy process of the conventional Sm-Co system 
is applicable, since it had the process which impalpable-powder-izes the 
Nd-Fe system alloy ingot which is easy to oxidize to about 2-10 
micrometers with the magnet by the sintering process, handling carried 
out in difficulty and was, and since a thing or a powder metallurgy 
process had many routing counters (a dissolution -> casting -> ingot 
coarse-grinding -> pulverizing -> press -> sintering -> magnet), it had 
the field in which the description of using a cheap raw material cannot 
be employed efficiently. 

On the other hand, with the magnet by the high-speed quenching method, a 
process is simplified (dissolution -> high-speed quenching -> coarse 
grinding -> cold pressing (press between **) -> magnet), and there is an 
advantage of not needing an impalpable powder chemically-modified degree. 
However, in order to make the magnet by the high-speed quenching method 
with an industrial ingredient, much more raise in coercive force, the 
formation of a high energy product, low-cost-izing, amelioration of a 
magnetization property, etc. were desired. 

For the temperature coefficient of the coercive force (iHc) of a rare 
earth-iron-boron permanent magnet ingredient, the trouble that it is 
high 4 or more times in 0. 6 - 0. 7%/[ degree C and ] is ****** to 
coercive force being sharp to temperature in many properties of a rare 
earth-iron-boron permanent magnet, and the temperature coefficient of 
the coercive force (iHc) of a rare earth cobalt permanent magnet being 
0. 15%/degree C. Therefore, the rare earth-iron-boron permanent magnet 
ingredient had large risk of demagnetizing in connection with a 
temperature rise, and it was obliged to the limited design on a magnetic 



circuit. Furthermore, as a permanent magnet for components in the engine 
room of the automobile used in a tropical area, for example, it was 
unusable. It is known conventionally that a rare earth-iron-boron 
permanent magnet ingredient has a practical problem in the place where 
the temperature coefficient of coercive force is large, and an 
appearance of a magnet with the large absolute value of coercive force 
was desired (1986 a Nikkei new material, 4 -28 (No. 9) the 80th page). 
What the presentation of JP, 60-9852, A which proposes making a R-B-Fe 
alloy possess high coercive force iHc and a high energy product with a 
melt quenching method becomes from Remainder Fe R(Nd, Pr) = 10% or more 
of rare earth elements and B= 0. 5 to 10% is indicated by the claim. Many 
proposals (JP, 59-89401, A, No. 141901 [ 57 to ] official report) for the 
magnet property which was conventionally excellent in the R-B-Fe alloy 
being explained to be what is depended on a Nd2Fel4 B-phase compound, 
therefore improving a magnet property are based on the experiment of the 
alloy of B= 5 - 8% near the presentation applicable to this compound 
(i. e. , R= 12 - 17%) of range. Since rare earth elements are expensive, 
to reduce the content is desired, but if there is a problem that 
coercive force iHc will deteriorate rapidly if the content of rare earth 
elements becomes less than 12% and it becomes R= 10% in JP, 60-9852, A, it 
is shown that iHc is set to 6 or less kOes. That is, although there was 
a fact that coercive force iHc deteriorates when the content of rare 
earth elements became less than 12% in the R-B-Fe system alloy, the 
method of designing a presentation and an organization so that 
degradation of coercive force iHc may be prevented in this presentation 
range was not learned conventionally. 

In a sintering process and a high-speed quenching method, although the 
Nd2Fel4B compound is used fundamentally, as shown in the 55th volume of 
application physics, and the No. 2 (1986) page 121, the above-mentioned 
magnet is a magnet of the type with which not only the difference in a 
mere process but both magnets completely differed from a viewpoint of an 
alloy organization and coercive force developmental mechanics. That is, 
if the diameter of crystal grain is about 10 micrometers and a sintered 
magnet is said with the conventional Sm-Co system magnet, it will be a 
new chestnut ESH0N mold like the SmCo5 mold magnet with which the 
karyogenesis of a reverse magnetic domain determines coercive force, and, 
on the other hand, a high-speed quenching magnet will be a pinning mold 
magnet like the Sm2C017 mold magnet as which pinning of a magnetic 
domain wall determines coercive force by the very detailed organization 
where the amorphous phase enclosed the 0. 01-1-micrometer very fine 
particle. So, it needed to inquire in consideration of coercive force 



developmental mechanics differing enough as a view of approach to both 
the magnets for the improvement in a property. 
[Means for Solving the Problem] 

As a result of examining that this invention adds various elements to a 
Fe(Co)-R-B system with a balanced phase comparatively easily paying 
attention to a non-balancing phase to a producible high-speed quenching 
method, it finds out that the aperiodic compass which showed high HcJ 
and a high energy product even if R content was the presentation field 
of under 10 atom % and was isotropy, and was suitable for practical use 
with addition of Ti, V, and Cr can be offered. This invention is 
obtained with a high-speed quenching method, and cannot be realized in a 
sintering process. 

Furthermore, this invention offers a magnet alloy with good 
magnetization property and corrosion resistance by carrying out high- 
speed quenching using alloying elements, such as Ti, V, and Cr. Moreover, 
this invention offers the approach for obtaining the engine performance 
of that magnet to stability further. 

That is, this invention is x (CebLal-b). (Fel-zCoz) 100-x-y-wByMw 
(However, except for Ce and La, the rare earth elements which include Y 
at least one sort of R' ) 5. 5<=x<10, 2<=y<15, 0<=z<=0. 7, 0< w<=10, 
0. 80<=a<=l. 00, 0<=b<=l, and M are in the permanent magnet which consists 
of at least one sort of Ti, V, and Cr, and consists of a mixed phase of 
a microcrystal phase, or a microcrystal and an amorphous phase. 
The magnet of this invention carries out cooling coagulation of the 
alloy molten metal of the system which consists of Fe-R-B and Fe-Co-R-B 
of the aforementioned presentation with the so-called melt quenching 
method at high speed. Although this melt quenching method is an approach 
of injecting a molten metal from a nozzle, carrying out rapid 
solidification at high speed, and obtaining a ribbon-like ingredient and 
a disc method, the single rolling method (the piece rolling method), the 
congruence rolling method, etc. are shown in the front face of the metal 
body of revolution cooled by water cooling etc., in this invention, the 
piece rolling method, i. e. , the method of injecting a molten metal on 
one peripheral surface of a roll kneader, is the most suitable. When 
obtaining the magnet of this invention by the piece rolling method, as 
for the peripheral velocity of a water-cooled roll kneader, it is 
desirable to consider as within the limits of 2 m/sec - 100 m/sec. The 
reason is that coercive force iHc becomes low also in any in the case of 
exceeding 100 m/sec when roll peripheral velocity is less than 2 m/sec. 
In order to obtain high coercive force and a high energy product, it is 
desirable to make roll peripheral velocity into 5-40 m/sec. Thus, by 



carrying out the rapid solidification of the alloy molten metal of said 
presentation by the piece rolling method in the roll peripheral velocity 
2 - 100 m/sec, coercive force iHc is acquired [ Magnetization sigma ] 
for the magnet of 65 - 150 emu/gr up to about 20000 Oe. Thus, if direct 
rapid solidification is carried out from a molten metal, the 
organization of an amorphous substance or a very detailed crystalline 
substance will be obtained, and the magnet in which the magnet property 
was excellent as mentioned above as a result will be obtained. 
Although the organization after quenching changes with quenching 
conditions, and it consists of amorphous, a microcrystal, or its mixed 
organization, the microcrystal or the organization which becomes 
amorphous from a microcrystal, and size can be controlled further, and a 
higher high property is acquired by annealing. As a microcrystal phase, 
when at least 50 less than 0. 01-3-micrometer% or more is the magnitude 
of less than 0.01-1 micrometer within the limits preferably, a high 
property is acquired. A quantity property is acquired when consisting of 
an organization which does not contain an amorphous phase. 
The magnet by which rapid solidification was carried out is annealed in 
an inert atmosphere or a vacuum with a melt quenching method in a 300- 
900-degree C temperature requirement for 0. 001 to 50 hours. By 
performing such annealing heat treatment, the property which many 
properties become less sensitive and was stabilized is easily acquired 
by quenching conditions with the quenching magnet of the target 
component by this invention. When there is no annealing temperature and, 
as for the effectiveness of annealing, it exceeds 900 degrees C at less 
than 300 degrees C here, coercive force iHc declines rapidly. Moreover, 
even if the effectiveness of annealing does not have annealing time 
amount in less than 0. 001 hours and it exceeds 50 hours, more than it, a 
property' s does not improve but only becomes disadvantageous 
economically. Therefore, annealing conditions were specified as 
mentioned above. Moreover, a magnet property can be raised by performing 
processing among a magnetic field during the above-mentioned annealing. 
In addition, the existence region of gamma-Fe exists in low temperature 
from Ti and V addition system, and, as for a Cr addition system Fe 
radical alloy, needs the accurate temperature control in a heat treating 
furnace by heat treatment for acquiring a high property. The magnet of 
the shape of an acquired ribbon can be preferably ground in particle 
size of 30-500 micrometers, and can be made with the bulk object magnet 
of high density by pressing between cold pressing or **. 
If the permanent magnet furthermore applied to this invention is 
required, after it will annealing-process and it will grind further the 



ribbon or powder obtained, the powder joining-together method, i. e. , the 
melt quenching method, other than a melt quenching method, it can join 
together by resin etc. and it can be used as a BONDIDDO magnet. 
The magnet of the shape of a ribbon acquired by the conventional high- 
speed quenching method or the magnet which made it with the bulk object 
after grinding, and the BONDIDDO magnet are known as shown in JP, 59- 
211549, A. However, a magnet in which the magnetization magnetic field 
which also attains to more than 40k0ell0k0e in order to make it 
magnetize to saturation magnetization as shown in J. A. P60 (10) vol 15 
(1986) 3685 page is required for the conventional magnet, and saturation 
magnetization is possible at 15~20k0e which is the usual electromagnet 
was desired. As the magnet alloy which made Ti in this invention, V, etc. 
contain is shown in drawing 1, it has the advantage that it can 
sufficiently magnetize by 15-20kOe, therefore the property after 
magnetization by 15-20k0e is improved sharply. 

In addition, for the example of the magnet of this invention, and an 
axis of abscissa, a magnetization magnetic field (kOe) and an axis of 
ordinate are [ inside of drawing, and Fe-13. 5Nb-5B / the example of the 
conventional magnet, and Fe-9. 5Nd-8B-4Ti ] Br (Hex). - It is the ratio 
of the residual magnetization to the magnetization magnetic field of 
Br (40k) -40k0e to residual magnetization - in a certain magnetization 
magnetic field. 

Next, if the reason for component limitation in this invention is 
explained, there is an inclination for coercive force iHc to decline 
[ the value of the amount x of rare earth elements ] less than by 5. 5, 
and the value of magnetization will become small if the value of x 
exceeds 20. Moreover, since the maximum energy product fell when the sum 
total of compound addition of Ce and La was added exceeding 20%, it was 
referred to as 0. 80<=a<=l. 00. Moreover, it is better to press it down to 
20% or less of x, since Sm metal also reduces an anisotropy-ized 
constant. The value of the amount y of B has small coercive force iHc at 
less than two, and Br falls or more by 15. Although the magnetic engine 
performance improves in permuting Fe by Co and curie temperature is also 
improved, if the amount z of permutations exceeds 0. 7, the fall of 
coercive force will be imitated, and it is **. 

If the amount w of at least one sort of M elements of Ti, V, and Cr 
exceeds 10, a rapid reduction of magnetization will be imitated, and it 
is **. Moreover, in order to raise corrosion resistance, one or more is 
[ 0. 5 or more ] more preferably good [ for the increment in iHc, 0. 1 or 
more w is desirable, and ]. When two or more sort compound addition of 
the M element is carried out, the improvement effectiveness in coercive 



force iHc is larger than the case of independent addition. In addition, 
the addition upper limit in compound addition is 10%. 

Even if it permutes 50% or less of B by Si, C, Ga, aluminum, P, N, Ce, S, 
etc. , it has the same effectiveness as a B independent. 
Less than two to 15 range and z do not need to include the range of 0- 
0. 7, and w does not need to include 0, but y needs to be taken as the 
range of -10. in addition — as the desirable field for acquiring high 
coercive force — x — 12-20 — desirable — 12~15y — two to less than 
15 — more — desirable — 4-12 — the range of zero to 0. 6 and w of 4- 
lOz is 2-10 still more preferably more preferably than 0. 1-10 more 
preferably than 0-0. 7. 

Moreover, the desirable field of x for obtaining a high energy product 
with isotropy is more desirable than less than 12, in 4-12, and a pan, 
the range of 4-10 and z do not contain zero to 0. 6, and w does not 
contain 0 preferably [ it is more desirable than two to less than 15, 
and ], more preferably than 0-0.7, but the range of less than 10 and y 
is 2-10 more preferably than -10. 

moreover, a desirable field for a magnetization property to obtain a 
high energy product well with isotropy — x — six to less than 10, and 
y — two to less than 15 — desirable — 4-12 — further — desirable — 
the range of 4-10, and z — zero to 0. 7 — the range of zero to 0. 6 and 
w is 2-10 excluding 0 more preferably than -10 more preferably, 
in order [ moreover, ] to obtain a high energy product by the anisotropy 
— a desirable field — x — 6-12 — desirable — six to less than 10, 
and y — two to less than 15 — desirable — 4-12 — still more 
preferably, 4~10z do not contain zero to 0. 6, and w does not contain 0 
more preferably than 0-0. 7, but it is the range of 2-10 more preferably 
than -10. 
[Function] 

An operation of M addition is shown in Fig. 2 . Maximum energy product 
(BH) max obtained by hot pressing as shown in the coercive force iHc and 
the example 2 of a ribbon thin band which were acquired by the approach 
as shown in an example 1 is shown in drawing. 

Moreover, as a presentation, A: R-8B-remainder iron (example of a 
comparison) and B:R-8B-(3-6) Ti-remainder iron (this invention), however 
R show the example of Nd. 

As this drawing shows, it turns out that addition of M contributes to 
high coercive force-ization especially above about 10 atoms %Nd, and it 
contributes to improvement in maximum energy product (BH) max under by 
especially about 10 atoms %Nd in which low-cost-izing is possible again. 
Moreover, the contribution of M to the improvement in coercive force is 



also large. Such an inclination shows the almost same inclination, also 
when other alloying elements are used. 

As a cause of the above raise in coercive force, when R content is under 
10 atom %, the detailed organization which made the main phase not the 
coercive force device that uses a stable tetragonal R2Fel4B compound 
which is looked at by the conventional R-Fe~B magnet but the metastable 
R2Fel4 B phase to which M element dissolved to supersaturation with the 
high-speed quenching method becomes a cause. 

So, although an alloying element M stabilizes R2Fel4 B phase also by low 
R presentations, this operation is acquired only in a high-speed 
quenching method, and it does not have such effectiveness at a sintered 
magnet. 

if it expresses by RxMwBy (Fe, Co) 1-x-y-w — 2<=w<=10 and 5. 5<=x<10 — 
desirable — 6<=x<10 and 4<=y<=12 — desirable — 4<=y<=10 — the time - 
- the above-mentioned operation — effect is size. Moreover, an alloying 
element M generates the subphase committed as border facies for a 
pinning site, and can also consider the work to strengthen suddenly. 
Furthermore, a part of alpha-Fe and other phases can exist as subphases. 
Example 1 The alloy which has the presentation which becomes 
Ndx (FelzCoz) 100-x-y-z-wByMw was produced by the arc dissolution. Thin 
fasciation of the obtained alloy was carried out using the molten metal 
quenching method. Injection cooling of the molten metal alloy was 
carried out with argon gas pressure through the quartz nozzle in the 
roll surface rotated in a second in 10-80m /, and amorphous or the thin 
band which consists of the quality of a microcrystal was obtained. 
Aging treatment was performed to this thin band among the argon gas 
ambient atmosphere in the 550-900-degree C temperature requirement. The 
acquired highest magnetic properties are shown in the 1st table. 
Addition of the 1st M table shows that the high magnet of iHc and (BH) 
max is obtained. 







m i 


S 








No. 


(JI^B#¥) 


Br 

(KG) 


iHc 

(KOe) 


(BH)nax 
(MGOe) 




1 


7.5Nd-1.5Pr-5B 

3Ti-bal Fe 


9.2 


15.1 


16.6 




2 


8. 5Nd-5B-3V- 
bal Fe 


9.0 


15.4 


16.4 




3 


7. 5Nd lPr 5B 
3Cr-bal Fe 


9.0 


14.9 


16.2 




4 


8Nd-lPr-5.5B- 
3Ti-lXo-bal 
Fe 


9.3 


15.3 


16.9 




5 


9Nd-0. 5Pr-5. 5B 

-3V-12Co-bal 

Fe 


9.1 


15.3 


16.5 




6 


7. 5Nd-8B-4Ti- 
bal Fe 


8.5 


9.0 


15.2 




7 


7. 5Nd-8B-5Ti- 
lOCo-bal Fe 


8.6 


9.8 


15.4 




8 


8Nd-8B-4. 5Cr- 
bal Fe 


8.0 


10.0 


14.3 




9 


7. 5Nd-9B-4V- 
bal Fe 


8.3 


8.5 


15.1 




10 


9Nd-7B-4Ti-bal 
Fe 


9.0 


12.7 


15.4 




U 


9Nd— 6 5B-3T i - 
lV-ba'l Fe 


8.7 


12. 5 


15.3 


mtm 


12 


8Nd-5B-bal Fe 


9.0 


4.7 


8.0 


mm 


13 


8Nd-5B-15Co- 
bal Fe 


9.0 


4.7 


8.0 


mm 


14 


9Nd-7B-bal Fe 


8.9 


4.4 


7.5 


mm 


15 


8Nd-8B-bal Fe 


8.9 


4.5 


7.5 



the addition more than a kind of Table 1 to Ti, V, and Cr — an 
additive-free alloy — a high property — ******** — things are 
understood. Moreover, although 0. 1-lmm rust was generated in the sample 
of the example of a comparison when the sample of this invention and the 
sample (No. 12-15) of the example of a comparison were left in the 
ambient atmosphere of 40 degrees C and 90% of humidity for 100 hours, it 
seldom accepted to the sample of this invention. As for this, that the 
sample of this invention is good also shows corrosion resistance. 
Example 2 The alloy of the presentation shown in the 2nd table by the 
same approach as an example 1 was produced. 

What carried out magnetization measurement of this sample by 18k0e(s) 
first using the oscillating-type magnetometer, and then was measured 
after pulse magnetization by 40k0e(s) was compared. Brl8K/Br40k (%) 
shows the value. 



In addition, the value of front Naka is a value of the sample which 
carried out pulse magnetization by 40k0e(s). 

m 2 m 





No. 




(KG) 


(KOe) 


(BH)max 
(MGOe) 


Brl» K (%) 


mm 


i 


9Nd-7B-4Ti-bal Fe 


8.8 


12.7 


15.4 


0.97 


mm 


2 


9Nd-7B-4Ti-10Co-bal Fe 


8.8 


12.0 


15.5 


0.98 


mm 


3 


9Nd-6.5B-4Cr-7Co-bal Fe 


8.1 


11.5 


13.5 


0.96 


mm 


4 


7.5Nd-8B-4Ti-bal Fe 


8.5 


9.1 


15.2 


0.97 


mm 


5 


9Nd-7B-4V-bal Fe 


8.7 


11.0 


15.3 


0.97 


mm 


6 


13.5Kd-6B-bal Fe 


7.8 


12.0 


12.5 


0.92 


mm 


7 


10.5Kd-6B-4Ti-bal Fe 


8.3 


13.5 


13.4 


0.97 


mm 


8 


10.5Kd-7B-4V-bal Fe 


8.3 


12.5 


13.5 


0.97 



This system alloy is understood that magnetization nature is easy from 
the 2nd table. 

Example 3 The thin band which has the presentation shown in the 3rd 
following table was ground to about 100 micrometers, mixed press forming 
was carried out to thermosetting resin, and the bond magnet with a 
consistency of about 6g [/cc ] was obtained. The result of having given 
and measured pulse magnetization of 40k0e(s) is shown in the 3rd table. 

m 3 m 





No. 


fifiSc 


Br 

(KG) 


iHc 

(KOe) 


(BH)nax 
(MGOe) 


mm 


i 


9. 5Nd-7B-4Ti- 
bal Fe 


6.8 


12.0 


9.4 


mm 


2 


9. 5Nd-7B-4V- 
bal Fe 


6.9 


10.5 


9.7 


mm 


3 


7. 5Nd 8B 4Ti 
bal Fe 


6.8 


9.1 


9.0 


mm 


4 


9.5Nd-6.5B-4Cr 
-bal Fe 


6.5 


12.8 


8.9 


mm 


5 


9Nd-7B-4. 5Ti- 
lOCo-bal Fe 


6.9 


11.8 


10.0 




Na 




Br 

(KG) 


iHc 

(KOe) 


(BH)nax 
(MGOe) 


mm 


6 


9. 5Nd-7B-bal 
Fe 


5.7 


5.0 


5.7 


mm 


7 


7. 5Nd 8B bal 
Fe 


4.5 


3.4 


2.3 


mm 


8 


13.5Nd-5B-bal 
Fe 


6.0 


13.0 


6.8 



Moreover, the magnet of No. 1-5 of this invention had the magnetization 
as good as 97% or more by 18k0e(s) compared with the pulse magnetization 
by 40k0e(s). The place which furthermore measured the temperature 
coefficient of iHc and Br over 20 degrees C - 100 degrees C about the 

1 r vr 1 c 08 ~ 0 * 1 

sample or No. 1-5, & 1 
d i He 



dT 



0. 3 4~0. 4 0%/ e C 



The good value was shown. 

Moreover, the magnetization by 18k0e(s) of the sample of No. 7 of the 
example of a comparison was 92%. The place which furthermore 
investigated Br of the example of a comparison, and the temperature 
characteristic (20-110 degrees C) of iHc 

*l* =0. 14«A, IIS" =0 . 4 1KA 

It came out. 

Example 4 The raw material was blended so that the alloy which has a 
presentation as shown in the 4th table might be obtained, by high- 
frequency heating, these raw materials were dissolved, the molten metal 
was blown off from the quartz nozzle on the copper roll which is 
rotating by peripheral-speed 40 m/sec in argon atmosphere, and the 
ribbon with about 20 micrometers [ in thickness ] and a width of face of 
5mm was obtained. Subsequently, the ribbon was ground to the particle 
with a particle size of about 50-200 micrometers. Using the obtained 
powder, about 780 degrees C and processing by the hotpress first on the 
conditions for [ welding-pressure 1,000 kg/cm ] 2 or 15 minutes were 
performed in argon atmosphere, and it considered as the 30phix30mm 
Plastic solid. Next, extruding of this Plastic solid was carried out at 
780 degrees C so that it might become the final product configuration 
outer diameter of 50mm, the bore of 44mm, and 60 degrees of arc angles. 
The knockout ratio was extrusion pressure 8 ton/cm2 in 8. The extrusion 
article obtained after that was cut in die length of 10mm. The obtained 
extrusion showed the anisotropy to radial. The magnet property was as in 
the 4th table. 
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[Effect of the Invention] 

Although R, Fe, and B content are based also on an addition by adding M 
element by this invention as compared with M element additive-free 
magnet of the almost same system so that clearly from the above 
explanation, especially an example, the coercive force iHc of 1. 5 times 
or more is attained, therefore, the fault that the temperature 
characteristic of the coercive force iHc of a R-B~Fe alloy magnet is not 
excellent should carry out for being — this fault was compensated, and 
more than high improvement in coercive force iHc was attained, and the 
practical permanent magnet was offered. 

Moreover, there is the description of being the magnet which was 
extremely excellent in the magnetization property. 

Furthermore, the magnet property that no content of rare earth elements 
R is inferiority also in less than 10% as a point which should be 
mentioned especially with the case of 10% or more of content of rare 
earth elements R is acquired. Therefore, it is low cost, and means that 
coercive force and a magnet with a high energy product were offered by 
this invention, and the meaning of this invention in the field concerned 
is large. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Fig. 1 is the graph of a magnetization property, 

Fig. 2 is a graph explaining the effect a rare-earth-elements content 
and Ti affect a magnet property. 
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[ Fig. 1 ] 
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